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In the title compound, {[CutCz-tHrsNzO^HzCOz]- 
4C 3 H 7 NO}„, the Cu 11 ion, lying on an inversion center, is six- 
coordinated by two N atoms from two 4-[6-(4-carboxyphenyl)- 
4,4'-bipyridin-2-yl]benzoate (L) ligands, two deprotonated 
carboxylate O atoms from two other symmetry-related L 
ligands and two water molecules in a slightly distorted 
octahedral geometry. The Cu 11 atoms are linked by the 
bridging ligands into a layer parallel to (101). The presence of 
intralayer O— H- ■ O hydrogen bonds and jt-jt interactions 
between the pyridine and benzene rings [centroid-centroid 
distances = 3.808 (2) and 3.927 (2) A] stabilizes the layer. 
Further O— H- ■ O hydrogen bonds link the layers and the 
dimethylformamide solvent molecules. 

Related literature 

For the design of metal-organic coordination polymers, see: 
Ge & Song (2012); Herm et al. (2011); Liu et al. (2010); Wang 
et al. (2010). For a related structure, see: Xia et al. (2012). 
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Experimental 

Crystal data 

[Cu(C^4H 15 N 2 04)2(H 2 0) 2 ]- 

4C 3 H 7 NO 
M r = 1182.73 
Monoclinic, Pl^/n 
a = 7.7161 (17) A 
b = 17.550 (4) A 
c = 20.947 (4) A 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.885, r m;lx = 0.913 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.185 
5 = 1.04 
5226 reflections 



0.061 



P = 96.800 (4)° 
V = 2816.6 (10) A 3 
Z = 2 

Mo Ka radiation 

= 0.46 mm -1 
T = 293 K 

0.27 x 0.25 x 0.20 mm 



14622 measured reflections 
5226 independent reflections 
3371 reflections with / > 2o"(7) 
R in , = 0.058 



376 parameters 

H-atom parameters constrained 
Ap max = 0.93 e A~ 3 
Ap mi „ = -0.39 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


7J-H 


H-A 


D- ■ A 


D-H-A 


04-H4/1- ■ 02' 


0.82 


1.86 


2.584 (4) 


146 


OW-HL4- ■ 05" 


0.85 


1.98 


2.808 (5) 


165 


OIW-HIB- ■ 02'" 


0.85 


1.95 


2.758 (4) 


159 


Symmetry codes: (i) x + 


i -y + 1, z - \ 


; (ii) x + l,y, z; (iii) -x + \,y - 


1 -Z + 1 

2 . c -r 2 - 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
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structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: XP in SHELXTL and 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 

The authors are grateful for financial aid from The First 
Hospital of Jilin University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2619). 



References 

Brandenburg, K. (1999). DIAMOND. Crystal Impact GbR, Bonn, Germany. 
Bruker (2001). SADABS. Bruker AXS Inc., Madison, Wisconsin, USA. 
Bruker (2007). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin, 
USA. 

Ge, X. & Song, S. (2012). Acta Cryst. E68, ml413. 

Herm, Z. R., Swisher, J. A., Smit, B., Krishna, R. & Long, J. R. (2011). ./. Am. 

Chem. Soc. 133, 5664-5667. 
Liu, Y., Xuan, W. & Cui, Y. (2010). Adv. Mater. 22, 4112-4135. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Wang, G.-H., Lei, Y.-Q., Wang, N., He, R.-L., Jia, H.-Q., Hu, N.-H. & Xu, J.-W. 

(2010). Cryst. Growth Des. 10, 534-540. 
Xia, Q.-H., Guo, Z.-E, Liu, L., Wang, Z. & Li, B. (2012). Acta Cryst. E68. 

ml395. 



Acta Cryst. (2013). E69, m202-m203 



Sun eta/. • [Cu(C 24 H 15 N 2 0 4 ) 2 (H 2 0) 2 ]-4C 3 l-l 7 NO ITl203 



supplementary materials 



supplementary materials 



Acta Cryst. (2013). E69, m202-m203 [doi:10.1107/S1600536813006430] 

Poly[[diaquabis{/i-4-[6-(4-carboxyphenyl)-4,4 f -bipyridin-2-yl]benzoato- 
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Comment 

Metal-organic coordination polymers (MOCPs) with infinite one-, two- or three-dimensional structures are assembled 
with metal ions or polynuclear clusters as nodes and organic ligands as linkers (Herm et ah, 2011; Liu et ah, 2010). 
Recently, the chemists have devoted themselves to design and synthesize MOCPs, not only due to their potential 
applications in the realm of gas adsorption and separation, catalysis, magnetism, luminescence, host-guest chemistry and 
etc, but also for their aesthetic and often complicated architectures and topologies (Ge & Song, 2012; Wang et ah, 2010). 
In order to extend the investigations in this field, we used a multifunctional ligand, 4,4'-(4,4'-bipyridine-2,6-diyl)di- 
benzoic acid (bpydbH 2 ) to design and synthesize the title copper(II) complex and report its structure here. 

The asymmetric unit of the title compound contains one Cu" ion lying on an inversion center, one anionic bpydbH 
ligand, one aqua ligand and two lattice DMF molecules. As shown in Fig. 1 , the Cu 11 ion is six-coordinated by two N 
atoms from two bpydbH ligands, two deprotonated carboxylate O atoms from two other symmetry-related bpydbH 
ligands and two aqua ligands, furnishing a slightly distorted octahedral geometry. The bond distances and angles are in a 
normal range (Xia et ah, 2012). The Cu nodes are extended by the bridging bpydbH linkers into a layer parallel to (101) 
(Fig. 2). The presence of intralayer O — H— O hydrogen bonds and n-n interactions between the pyridine and benzene 
rings [centroid-centroid diatances = 3.808 (2) and 3.927 (2) A] stabilizes the single layer. 

Experimental 

Cu(N0 3 ) 2 .3H 2 0 (0.0063 g, 0.025 mmol) and bpydbH 2 (0.0099 g, 0.025 mmol) were suspended in a mixed solvent of di- 
methylformamide (DMF) (4 ml) and H 2 0 (0.5 ml), and heated in a 15 ml Teflon-lined stainless-steel autoclave at 80°C 
for 3 days. After the autoclave was cooled to room temperature slowly, green crystals were collected by filtration and 
washed with DMF, and dried in air (yield: 65% based on Cu). 

Refinement 

H atoms on C and carboxyl O atoms were positioned geometrically and refined as riding atoms, with C — H = 0.93, 0.96 
and O — H = 0.82 A and with [/ is0 (H) = 1.2(1.5 for methyl and carboxyl) U eq (C,0). H atoms of water molecules were 
located in a difference Fourier map and refined as riding atoms, with J7 iS0 (H) = 1.5 £4,(0). 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: XP in SHELXTL and DIAMOND (Brandenburg, 1999); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 30% probability level. [Symmetry 
codes: (i) 1/2 +x, 3/2 -y, -1/2+z; (ii) 3/2 -x, -1/2 + y, 1/2 -z; (iii) 2 -x, 1 -y, -z.] 




Figure 2 

View of the layer structure of the title compound. 
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Poly[[diaquabis{/i-4-[6-(4-carboxyphenyl)-4,4'-bipyridin-2-yl]benzoato-K 2 0:iV 1 '}copper(ll)] dimethylformamide 
tetrasolvate] 



Crystal data 

[Cu(C 2 4H 15 N 2 04)2(H 2 0) 2 ] -4C 3 H 7 NO 

M r = 1182.73 

Monoclinic, P2i/« 

Hall symbol: -P 2yn 

a = 7.7161 (17) A 

b= 17.550(4) A 

c = 20.947 (4) A 

^ = 96.800 (4)° 

V= 2816.6 (10) A 3 

Z=2 

Data collection 

BrukerAPEXIICCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(p and co scans 

Absorption correction: multi-scan 

(&LOL8S; Broker, 2001) 
r mm = 0.885, f m = 0.913 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] = 0.061 

wi?( J F 2 ) = 0.185 

S = 1.04 

5226 reflections 

376 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1238 

D x = 1.395 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5226 reflections 

(9= 1.0-26.0° 

fx = 0.46 mm" 1 

7=293 K 

Block, green 

0.27 x 0.25 x 0.20 mm 



14622 measured reflections 
5226 independent reflections 
3371 reflections with / > 2a(I) 
R^ = 0.058 

@m&x 25.5 , $min 2.0 

h = -9^7 
k= -21^21 
/ = -20^25 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F 2 ) + (0.089 IP) 2 + 2.0095P] 

where P = (F 2 + 2F 2 )/3 
(A/a) max < 0.001 
A/w = 0.93 e A 3 
Ap mm = -0.39 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



II- *11J 



Cul 

CI 

C2 



1.0000 
0.8452 (6) 
0.8060 (5) 



0.5000 
1.2336 (2) 
1.1653 (2) 



0.0000 
-0.1386 (2) 
-0.10151 (19) 



0.0362 (2) 
0.0432 (10) 
0.0347 (9) 
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Atomic displacement parameters (A 2 ) 
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-0.0049 (17) 


0 


0019(18) 


0.0061 (17) 


C3 


0.040 (2) 




0.0251 (19) 


0.046 (3) 


0.0037 (16) 


0 


010 (2) 


0.0004(17) 


C4 


0.039 (2) 




0.0273 (19) 


0.041 (2) 


0.0008 (17) 


0 


0146(19) 


0.0013 (17) 


C5 


0.032 (2) 




0.0272 (19) 


0.027 (2) 


-0.0010(16) 


0 


0060(16) 


0.0009 (15) 


C6 


0.048 (2) 




0.0254 (18) 


0.033 (2) 


0.0009 (17) 


0 


0094 (19) 


-0.0029 (16) 


C7 


0.052 (3) 




0.035 (2) 


0.028 (2) 


-0.0037 (18) 


0 


0104(19) 


0.0002 (17) 


C8 


0.034 (2) 




0.0256 (18) 


0.032 (2) 


0.0004 (16) 


0 


0066(17) 


0.0011 (16) 


C9 


0.037 (2) 




0.0284 (19) 


0.027 (2) 


0.0006 (16) 


0 


0088 (17) 


-0.0017(16) 


CIO 


0.033 (2) 




0.0240(18) 


0.028 (2) 


-0.0001 (15) 


0 


0067 (16) 


-0.0014(15) 


Cll 


0.042 (2) 




0.0257 (19) 


0.027 (2) 


0.0008 (16) 


0 


0090 (17) 


0.0019(16) 


C12 


0.036 (2) 




0.0275 (19) 


0.027 (2) 


-0.0004(16) 


0 


0085 (17) 


0.0000(16) 


C13 


0.038 (2) 




0.0284 (19) 


0.025 (2) 


-0.0028 (16) 


0 


0074 (17) 


-0.0047 (15) 


C14 


0.048 (2) 




0.033 (2) 


0.027 (2) 


0.0025 (17) 


0 


0097 (19) 


0.0007 (16) 


C15 


0.050 (2) 




0.030 (2) 


0.034 (2) 


0.0050 (18) 


0 


0104(19) 


-0.0020 (17) 


C16 


0.041 (2) 




0.0259 (19) 


0.029 (2) 


-0.0039 (16) 


0 


0126(17) 


-0.0045 (16) 


C17 


0.051 (3) 




0.032 (2) 


0.032 (2) 


0.0009 (18) 


0 


0092 (19) 


0.0052 (17) 


C18 


0.047 (2) 




0.031 (2) 


0.033 (2) 


0.0078 (18) 


0 


0118 (19) 


-0.0013 (17) 


C19 


0.050 (2) 




0.026 (2) 


0.035 (2) 


-0.0054 (18) 


0 


014 (2) 


-0.0043 (17) 


C20 


0.039 (2) 




0.0239 (18) 


0.024 (2) 


0.0012(16) 


0 


0051 (16) 


-0.0003 (15) 


C21 


0.043 (2) 




0.0225 (18) 


0.029 (2) 


-0.0019(16) 


0 


0141 (17) 


0.0005 (15) 


C22 


0.047 (2) 




0.0275 (19) 


0.030 (2) 


-0.0006(17) 


0 


0146(18) 


-0.0004 (16) 


C23 


0.052 (3) 




0.028 (2) 


0.030 (2) 


-0.0039 (18) 


0 


0140(19) 


0.0014(16) 


C24 


0.045 (2) 




0.031 (2) 


0.029 (2) 


0.0012(17) 


0 


0158(18) 


-0.0017(16) 
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Cz3 


A no i /a \ 
O.Ool (4) 


Alio /CA 

u. 1 iy p) 


A ACO (A\ 

O.Ojz (4) 


A AO C //I A 

O.Ozj (4) 


A AOO /O.A 
KJ.VZZ (3 ) 


A AA/1 /1A 

U.UU4 (3) 


Czo 


a aoo //i a 

U.uy 1 (4) 


a aao /1A 
U.Ooz (3) 


A AAA //I A 

O.OoV (4) 


A AAO /1A 

— U.(J(J3 (3) 


A A1 *7 /1A 

U.01 / (3) 


A AAA /OA 

U.UUv (3) 


Cz / 


a aca /oa 
O.OZ>0 (3) 


A AO /")\ 

U.U:>3 (3) 


A AC/I /OA 

O.OM (3) 


A AAC /OA 

— U.(Jl)3 (z) 


A AAC /"2A 
(J. OLD (3) 


A AAO /OA 

— O.OOz (z) 


Czo 


a oao /1 ca 
0.303 (1 j) 


A ACQ /AA 


A 1 OA / 1 1 \ 

0. iyo (11) 


A AA/1 /OA 

— 0.0o4 (0 ) 


A ACO /1 AA 
— U.IO / (10) 


A AAA /OA 
O.VJOO (/) 




a no /oa 
0.13z (/) 


A O CO /1 OA 

v.Zjy (Iz) 


A AOO /AA 

O.O&Z (o) 


A 1 A/1 /Q\ 

0.104 (0 ) 


A AOC /CA 

vj.VZd {j ) 


A AAA /AA 
U.UUU (0) 


/~<0 A 
C3U 


A 1 AO /OA 

O.lo/ (s) 


A AOO /CA 

u.o /y pj 


A ni /'OA 

0.1z3 (/) 


A AOO /CA 

O.Ozz (;> J 


A AAO /AA 

(J. (Jo / (0) 


A AO 1 /CA 


XT 1 


A AO CO /1 OA 

O.U3:)3 (1 /) 


A AO AO /1 OA 

0.U303 (1 /) 


A AOOO /1 OA 

O.Oz 11 (18) 


A AA 1/1 /1 O A 

—0.0014 (13) 


A AAAA /1 A \ 

U.OUyO (14) 


A AAO A / 1 OA 
— 0.0030 (13) 


JNz 


A A/1 O /'OA 

0.04y (z) 


A AO AA /1 aa 
O.UzoO (lo) 


A AO AC / 1 OA 
U.UZ03 (lo) 


A AAAO /1 /I A 

o.oooy (14) 


A A100 /1CA 

U.Ulzo (1-)) 


A AAAA /1 OA 

0.000U (13) 


JN3 


A AC/1 /OA 

0.0j4 (z) 


A AAO /OA 

U.Uoz (3) 


A A/l A /OA 

0.040 (Z J 


A AAA /OA 

0.000 (z J 


A A 1 C 1 /1 OA 

VJ.U1M (ly) 


A A A 1 C /1 OA 

u.uoij (iy) 


XT/1 

N4 


A AT 1 /I A 

O.U / 1 (3) 


A ACA /")\ 

{j.Ojy (3) 


A AA 1 /"I A 

O.Ool (3) 


A A 1 O /OA 
O.OlZ (Z) 


A AOO /OA 

O.Uz / (z) 


A A1 A /OA 

U.Olv (z) 


Ul 


A AAC C /1 OA 


A AOO/1 /1 A A 

O.Uz /4 (14) 


A AOOA /1 AA 

0.0Z /o (lo) 


A AAAO /1 OA 

—0.0003 (13) 


A A10C /1/1A 

U.0133 (14) 


A AAA 1 /1 1 A 

— 0.00U1 (11) 


vJZ 


A AOI /OA 
W.VJ / 1 ^Z ) 


a n^77 n M 

VJ.U J 1 1 \ 1 OJ 


A A/1 1 0 / 1 OA 

ij ^ 1 yj 


fl 0.1 OS /I CA 


a n?^9 n 

U.UZjZ J ) 




03 


0.082 (2) 


0.0458 (19) 


0.051 (2) 


-0.0038 (17) 


0.0217(19) 


0.0064(15) 


04 


0.081 (2) 


0.0349 (17) 


0.070 (2) 


0.0016(16) 


0.0251 (19) 


0.0134(16) 


05 


0.060 (2) 


0.075 (2) 


0.064 (2) 


-0.0093 (18) 


0.0235 (19) 


-0.0012(19) 


06 


0.179 (5) 


0.077 (3) 


0.083 (3) 


-0.005 (3) 


0.075 (3) 


-0.021 (2) 


01W 


0.072 (2) 


0.0441 (18) 


0.053 (2) 


-0.0041 (16) 


0.0239 (17) 


-0.0006 (15) 


Geometric parameters (A, °) 


Cui— or 




1.980 (3) 




CI 9— 02 




1.256 (5) 


Cul— 01" 




1.980 (3) 




C19— Ol 




1.260 (5) 


Cul— N2 




2.015 (3) 




C20— C21 




1.383 (5) 


Cul— N2 m 




2.015 (3) 




C20— C24 




1.390 (5) 


CI— 03 




1.207 (5) 




C21— C22 




1.371 (5) 


CI— 04 




1.332 (5) 




C21— H21 




0.9300 


CI— C2 




1.480 (5) 




C22— N2 




1.345 (5) 


C2— C7 




1.383 (5) 




C22— H22 




0.9300 


C2— C3 




1.398 (5) 




C23— N2 




1.342 (5) 


C3— C4 




1.375 (5) 




C23— C24 




1.374 (5) 


C3— H3 




0.9300 




C23— H23 




0.9300 


C4— C5 




1.393 (5) 




C24— H24 




0.9300 


C4— H4 




0.9300 




C25— N3 




1.439 (6) 


C5— C6 




1.385 (5) 




C25— H25A 




0.9600 


C5— C8 




1.490 (5) 




C25— H25B 




0.9600 


C6— C7 




1.388 (5) 




C25— H25C 




0.9600 


C6— H6 




0.9300 




C26— N3 




1.447 (6) 


C7— H7 




0.9300 




C26— H26A 




0.9600 


C8— Nl 




1.340 (5) 




C26— H26B 




0.9600 


C8— C9 




1.394 (5) 




C26— H26C 




0.9600 


C9— CIO 




1.390 (5) 




C27— 05 




1.226 (5) 


C9— H9 




0.9300 




C27— N3 




1.323 (6) 


CIO— Cll 




1.392 (5) 




C27— H27 




0.9300 


CIO— C20 




1.487 (5) 




C28— N4 




1.413 (9) 


Cll— C12 




1.388 (5) 




C28— H28A 




0.9600 


Cll— Hll 




0.9300 




C28— H28B 




0.9600 


C12— Nl 




1.343 (5) 




C28— H28C 




0.9600 


C12— C13 




1.487 (5) 




C29— N4 




1.411 (8) 


C13— C14 




1.385 (5) 




C29— H29A 




0.9600 


C13— C18 




1.387 (5) 




C29— H29B 




0.9600 
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C14— C15 


1.377 (5) 


C29— H29C 


0.9600 


C14— H14 


0.9300 


C30— 06 


1.238 (8) 


C15— C16 


1.391 (5) 


C30— N4 


1.255 (7) 


C15— H15 


0.9300 


C30— H30 


0.9300 


C16— C17 


1.385 (5) 


01— Cul" 


1.980 (3) 


C16— C19 


1.499 (5) 


04— H4A 


0.8200 


C17— C18 


1.387 (5) 


01W— H1A 


0.8501 


C17— H17 


0.9300 


01W— H1B 


0.8489 


C18— H18 


0.9300 






01'— Cul— 01" 


180.0 


02— CI 9— C16 


117.9(4) 


01'— Oil— N2 


91.16 (11) 


01— C19— C16 


116.7 (4) 


01 u — Cul— N2 


88.84 (11) 


C21— C20— C24 


117.2 (3) 


01'— Cul— N2 iU 


88.84 (11) 


C21— C20— CIO 


121.0 (3) 


01"— Cul— N2 ui 


91.16(11) 


C24— C20— CIO 


121.7 (3) 


N2— Cul— N2 1 " 


180.0 


C22— C21— C20 


120.2 (3) 


03— CI— 04 


123.2 (4) 


C22— C21— H21 


119.9 


03— CI— C2 


124.8 (4) 


C20— C21— H21 


119.9 


04— CI— C2 


112.0(4) 


N2— C22— C21 


122.6 (4) 


C7— C2— C3 


118.9 (3) 


N2— C22— H22 


118.7 


C7— C2— CI 


119.8 (4) 


C21— C22— H22 


118.7 


C3— C2— CI 


121.1 (4) 


N2— C23— C24 


123.0 (3) 


C4— C3— C2 


120.0 (4) 


N2— C23— H23 


118.5 


C4— C3— H3 


120.0 


C24— C23— H23 


118.5 


C2— C3— H3 


120.0 


C23— C24— C20 


119.6(4) 


C3— C4— C5 


121.4 (4) 


C23— C24— H24 


120.2 


C3— C4— H4 


119.3 


C20— C24— H24 


120.2 


C5— C4— H4 


119.3 


N3— C25— H25A 


109.5 


C6— C5— C4 


118.3 (3) 


N3— C25— H25B 


109.5 


C6— C5— C8 


122.2 (3) 


H25A— C25— H25B 


109.5 


C4— C5— C8 


119.5 (3) 


N3— C25— H25C 


109.5 


C5— C6— C7 


120.8 (4) 


H25A— C25— H25C 


109.5 


C5— C6— H6 


119.6 


H25B— C25— H25C 


109.5 


C7— C6— H6 


119.6 


N3— C26— H26A 


109.5 


C2— C7— C6 


120.6 (4) 


N3— C26— H26B 


109.5 


C2— C7— H7 


119.7 


H26A— C26— H26B 


109.5 


C6— C7— H7 


119.7 


N3— C26— H26C 


109.5 


Nl— C8— C9 


122.8 (3) 


H26A— C26— H26C 


109.5 


Nl— C8— C5 


115.0(3) 


H26B— C26— H26C 


109.5 


C9— C8— C5 


122.2 (3) 


05— C27— N3 


124.9 (5) 


CIO— C9— C8 


119.2 (3) 


05— C27— H27 


117.6 


CIO— C9— H9 


120.4 


N3— C27— H27 


117.6 


C8— C9— H9 


120.4 


N4— C28— H28A 


109.5 


C9— CIO— Cll 


117.7 (3) 


N4— C28— H28B 


109.5 


C9 CIO C20 


122.1 (3) 


H28A C28 H28B 


109.5 


Cll— CIO— C20 


120.2 (3) 


N4— C28— H28C 


109.5 


C12— Cll— CIO 


119.9(3) 


H28A— C28— H28C 


109.5 


C12— Cll— Hll 


120.1 


H28B— C28— H28C 


109.5 


CIO— Cll— Hll 


120.1 


N4— C29— H29A 


109.5 
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Nl— C12— Cll 122.3 (3) 

Nl— C12— C13 115.9(3) 

Cll— C12— C13 121.8(3) 

C14— C13— C18 118.8(3) 

C14— C13— C12 119.9(3) 

C18— C13— C12 121.3 (3) 

CI 5— CI 4— C13 120.9(4) 

C15— C14— H14 119.6 

C13— C14— H14 119.6 

C14— C15— C16 120.3 (4) 

C14— C15— H15 119.9 

C16— C15— H15 119.9 

C17— C16— C15 119.2(4) 

C17— C16— C19 120.7 (4) 

C15— C16— C19 120.1 (3) 

C16— C17— C18 120.2(4) 

C16— C17— H17 119.9 

C18— C17— H17 119.9 

C17— C18— C13 120.6(4) 

C17— C18— H18 119.7 

C13— C18— H18 119.7 

02— CI 9— 01 125.4(4) 

03— CI— C2— C7 -8.6(7) 

04— CI— C2— C7 173.1 (4) 

03— CI— C2— C3 166.8 (4) 

04— CI— C2— C3 -11.4(6) 
C7— C2— C3— C4 1.3 (6) 
CI— C2— C3— C4 -174.2 (4) 
C2— C3— C4— C5 -1.1(6) 
C3— C4— C5— C6 0.6 (6) 
C3— C4— C5— C8 178.0 (4) 
C4— C5— C6— C7 -0.2 (6) 
C8— C5— C6— C7 -177.6 (4) 
C3— C2— C7— C6 -1.0(6) 
CI— C2— C7— C6 174.6 (4) 
C5— C6— C7— C2 0.5 (6) 
C6— C5— C8— Nl 167.3 (3) 
C4— C5— C8— Nl -10.0 (5) 
C6— C5— C8— C9 -11.9(6) 
C4— C5— C8— C9 170.7 (4) 
Nl— C8— C9— CIO -1.8(6) 
C5— C8— C9— CIO 177.3 (3) 
C8— C9— CIO— Cll 1.2(5) 
C8— C9— CIO— C20 -176.1 (3) 
C9— CIO— Cll— C12 -0.3(5) 
C20— CIO— Cll— C12 177.1 (3) 
CIO— Cll— C12— Nl -0.1(6) 
CIO— Cll— C12— C13 179.4(3) 



N4— C29— H29B 109.5 

H29A— C29— H29B 109.5 

N4— C29— H29C 109.5 

H29A— C29— H29C 109.5 

H29B— C29— H29C 109.5 

06— C30— N4 128.2 (7) 

06— C30— H30 115.9 

N4— C30— H30 115.9 

C8— Nl— C12 118.2(3) 

C23— N2— C22 117.3(3) 

C23— N2— Cul 121.6(2) 

C22— N2— Cul 120.9 (3) 

C27— N3— C25 121.1 (5) 

C27— N3— C26 121.6(4) 

C25— N3— C26 117.3(4) 

C30— N4— C29 125.9 (7) 

C30— N4— C28 120.2 (7) 

C29— N4— C28 113.8(7) 

C19— 01— Cul lv 128.1 (3) 

CI— 04— H4A 109.5 

H1A— 01W— H1B 107.4 

C19— C16— C17— C18 179.6(4) 

C16— C17— C18— C13 -1.0(6) 

C14— C13— C18— C17 2.5 (6) 

C12— C13— C18— C17 -178.2(3) 

C17— C16— C19— 02 -167.7(4) 

C15— C16— C19— 02 12.3(5) 

C17— C16— C19— 01 11.0(5) 

C15— C16— C19— 01 -168.9(4) 

C9— CIO— C20— C21 30.9 (6) 

Cll— CIO— C20— C21 -146.3(4) 

C9— CIO— C20— C24 -153.5 (4) 

Cll— CIO— C20— C24 29.2(5) 

C24— C20— C21— C22 -3.5 (6) 

CIO— C20— C21— C22 172.2 (4) 

C20— C21— C22— N2 0.6 (6) 

N2— C23— C24— C20 0.7 (6) 

C21— C20— C24— C23 2.9 (6) 

CIO— C20— C24— C23 -172.8 (4) 

C9— C8— Nl— C12 1.4(5) 

C5— C8— Nl— C12 -177.9 (3) 

Cll— C12— Nl— C8 -0.4(5) 

C13— C12— Nl— C8 -179.9 (3) 

C24— C23— N2— C22 -3.6 (6) 

C24— C23— N2— Cul 171.8(3) 

C21— C22— N2— C23 3.0(6) 

C21— C22— N2— Cul -172.4 (3) 
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Nl — Clz — C13 — C14 


2s.6 (5) 




0 1 — Cu 1 — N 2 — Cz 3 




-34.5 (3) 


Cll — Clz — LI j — C14 


1 C1 A Z/t \ 

—151.0 (4) 




Ol — Cul — N2 — C23 




145.5 (3) 


xt 1 rn nil pio 

Nl — Clz — C13 — CI 8 


-150.7 (4) 




(J 1 — Cll 1 — N 2 — C22 




140.8 (3) 


C 1 1 — C 1 2 — C 1 3 — C 1 o 


29.8 (6) 




(J 1 — Cll 1 — JN 2 — C22 




—39.2 (3) 


V 1 O 1 J V 1 *T V 1 ^> 


—7 7 /6"> 
Z. / (0) 




vjj — v^z / — IN J — V^ZJ 




1 7Q 0 


CI 2— CI 3— C14— C15 


178.1 (4) 




05— C27— N3— C26 




2.5 (8) 


C13— C14— C15— C16 


1.3 (6) 




06— C30— N4— C29 




171.2 (8) 


C14— C15— C16— C17 


0.3 (6) 




06— C30— N4— C28 




-10.0(14) 


C14— C15— C16— C19 


-179.8 (4) 




02— C19— 01— Cul' v 




-6.5 (6) 


C15— C16— C17— C18 


-0.4 (6) 




C16— C19— 01— CuP 




1 HA O 0\ 

i /4.y (z) 


Symmetry codes: (i) -x+3/2, y-1/2, -z+1/2; (ii) x+1/2, -y+3/2, z-1/2; (iii) ■ 


-x+2, -y+\, -z; (iv) -x+3/2, yf 1/2, -z+1/2. 




Hydrogen-bond geometry (A, °) 












D—a-A 




D — H 




£>-,4 


D— H-v4 


04— H4^-02 v 




0.82 


1.86 


2.584 (4) 


146 


01 fT— HU -05" 




0.85 


1.98 


2.808 (5) 


165 


Olff— H15-02 i 




0.85 


1.95 


2.758 (4) 


159 



Symmetry codes: (i) -x+3/2, y-1/2, -z+1/2; (v) x+1/2, -y+5/2, z-1/2; (vi) x+l,y, z. 
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